Using the Kober-lttrich fluorescence procedure, automated fluorometry was applied to the assayof individualestrogensand their 3-methyl ether derivatives in the purified urinary extracts of nonpregnant women. The values obtained by using this new automated scheme were compared with those obtained by the manual time-decay modification of the Slaunwhite-Engel fluorescence method; the comparisonshows excellent correlation. A ratio of the corrected peak reading at 54 m. excitation to the corrected peak reading at 490 m. excitation was used not only to follow the effect of introducing additional purification stages in the development of assay procedures, but also to follow impurity levels in sample analyses.The same assemblyof modules can be used for samples dissolvedin acidified water, 70% methanol, and, with a simple change of manifold, in I N sodium hydroxide. This fully automated assay providesprecise conditions in all stages.
IJTOMATED FLUOIIOMETRY was applied to the assay of individual estrogens in purified nonpregnancy urinary extracts while using the Kober-Ittrich fluorescence procedure. In this method, the Kober fluorogen was extracted from the aqueous reaction mixture with an organic solvent. The usefulness and advantages of the Ittrich procedure had already been confirmed by us (1) . Later, a basic study involving the polarization of steroid fluorescence (2) contributed to the present methodology, as well as to our procedure, for the determination of the total estrogens of pregnancy (3, 4) .
The automated assay of individual free estrogens in the urine of nonpregnant women was more involved than that for total estrogens (TE). These estrogens*_e.g., estrone (E1), estriol (E3), estradiol-17$ (E2)-are not very soluble in water, and their 3-methyl ether derivatives are even less so. It was found, however, that 70% (v/v) methanol solutions of the free estrogens and their 3-methyl ether derivatives could be assayed without changing the original manifold used for TE assay. This permitted both types of analyses (TE and individual fractions) to be assayed during the same run. Sodium hydroxide, 1 N, was also used successfully as a solvent for free estrogens. This required only a slight modification of the manifold and offered an alternative procedure, when E1, E2, and E3 and any other free estrogens or alkalisoluble conjugates were to be assayed. Two different sets of filters and light sources were used either in one fluorometer or in two fluorometers in a series. This arrangement permitted the measurement of a ratio, previously reported by us (2) (3) (4) , which is indicative of certain impurities in the purified samples. This ratio was used also as an aid in the development of purification procedures of estrogens in biologic extracts. The results from this automated assay for individual estrogens in purifiedurinary extracts,which is to be described,were compared also to assays that were made with our time-decay modification (5) of the Slaunwhite-Engel assay, which was used routinely in this laboratory. When seepage does occur, the outside of the lines are wiped clean with 95% ethyl alcohol.
Materials and Methods Apparatus

Manual Assay
The purified extracts were also assayed rnanually using our timedecay modification (5) of the Slaunwhite-Engel rnethod, with the fluorometry performed using a Farrand fluorometer. The mathematic form of this ratio was then derived (cf. Appendix). An experiment was designed to show the validity of the derivation. In this experiment, pooled male urine was purified and subjected to ced. The estradiol-17 fraction was divided into six equal fractions, and increasing amounts of pure estradiol-17$ were added to each. The re. suits are shown in Fig. 4 . The ratio function is clearly nonlinear, and gradually approaches the level (about 10) obtained with pure estrogens. The value of these ratios is pointed out in Fig. 3 , wherein the automated Ittrieh procedure was used to assay the cuts from a ccd of a purified urinary extract.
Results
Typical
The contents of alternate tubes were evaporated to dryness, taken up in 1 N NaOH, and used for this assay ( in the region between estrone and estradiol and a noticeably less marked depression in the region between estradiol and estriol ( Fig. SB) , which could be due to the presence of epi-estriol. show good agreement (cf. Fig. 6 for plotting of estrone results).
In order to use only one manifold in the automated assay, use of the where is that part of the micrograms of estrogen apparently i)reseiit but due to impurities.
The experimental evidence (2), as seen in Fig. 4 and 5 indicates that R1 < 1. The value of RE is that obtained from the values for internal standard (G5) used in the usual calculations.It may be kept iiear 10 in a given run by adjusting with tilefull scale recorder control, on observing tilereadings obtained with the pure standards which are always run firstin a series of assays.
Example:
Calculation of B for Fig. 4 . rrhe values of 11E and R used were 9.6 (experimental) and 0. 
The Alien correction If a given specimen is purified further so that the impurity content drops, A, will usually decrease.
Hence B will then be larger than before further purification.
